FRAME OF CCFL ASSEMBLY 

FIELD OF THE INVENTION 

The present invention relates to frame of CCFL (cold cathode fluorescent 
lamp) assembly and more particularly to an improved frame of an CCFL 
5 assembly In which an inner diameter of the aperture of the support member is 
larger than an outer diameter of each lamp of the lamp assembly. 

BACKGROUND OF THE INVENTION 

LCDs (liquid crystal displays) are quickly replacing CRTs (cathode ray 
tubes) as monitors for desktop computers and TVs (televisions, i.e., LCD TVs) 

10 due to less space being occupied and low radiation for health reasons. An LCD 
comprises two parallel glass panels and liquid crystal contained therebetween. 
Also, a plurality of vertical and horizontal very thin wires are provided in either 
glass panel. An orientation of the liquid crystal molecules can be changed for 
deflecting rays and thus producing pictures by conducting the wires or not. This 

15 is a contrast to CRT which is a vacuum tube in which a stream of electrons are 
emitted from an electron gun and the stream of electrons can be further focused 
on a curved fluorescent screen coated with phosphor so as to produce lighted 
traces. LCD has the advantages of lightweight, compactness, and much lower 
radiation as compared to the well known electron gun. 

20 However, LCD has one drawback of being shortened in useful life as 
compared to the well known CRT used as monitor of desktop computer. This 
can be illustrated in FIG. 1. As shown, an CCFL assembly 10 is served as light 
source of LCD. A black spot can be generated after a predetermined period of 
time of use. Undesirably, the black spot may adversely affect the light deflection. 

25 Following is a description of the wiring of the parallelepiped frame 1a and the 
voltage boost module (i.e., power supply) 30. For considering the slender. 



1 



fragile properties of the CCFL assembly 10, a support member 12a is provided 
at either side of the lower case 11 prior to wiring. The lower case 11 and the 
support member 12a together form a support unit 2a. A plurality of spaced seats 
21 are provided at an inner side of either support member 12a. The seat 21 is 
5 used as a fastening means of wire 20 of the CCFL assembly 10. A uniform film 
111 is provided in the lower case 11 which is in turn secured to the upper case 
50. The voltage boost module 30 comprises a piezoelectric pad 31 electrically 
coupled to the wires 20 at the seats 21 so as to supply power of high voltage to 
the CCFL assembly 10. A user has to detach the upper case 50 for replacing 

10 components in a case of the CCFL assembly 10 break or black spot generation. 
This can cause inconvenience in maintenance. 

Moreover, as shown in FIG. 12, a lamp of the CCFL assembly 10 is divided 
into ten (10) sections in an experiment. The connecting portion 16 of the CCFL 
assembly 10 consists of an outer conductor 161 and an inner conductor 162. 

15 High heat will be generated by the CCFL assembly 10 when high voltage power 
is supplied to the inner conductor 162 in operation. As shown, a maximum 
temperature of 76. can be measured at one end of the inner conductor 162 
when LCD is in use. Temperature of the inner conductor 162 decreases 
gradually toward its center (e.g., 40 ). Heat dissipation of the CCFL assembly 10 

20 is poor since it is completely enclosed by the upper and lower cases 50 and 11 . 
This, in turn, may cause overheat of the frame la, resulting in a damage of the 
CCFL assembly 10. Hence, a need for improvement exists. 

SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a lamp frame for 
25 facilitating a replacement of the malfunctioned lamp. The parallelepiped lamp 
frame comprises a support unit comprising a lower case and two support 
members on two sides of the lower case, each support member having a 
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plurality of lengthwise spaced apertures; and an CCFL assembly comprising a 
plurality of parallel lamps each being supported by a pair of opposite apertures 
on the support members wherein each of the apertures has an inner diameter 
larger than an outer diameter of the lamp, and the lamp is divided into a 
5 connecting portion projected from the support members to be served as an 
electrical connection between the wire of the lamp and the voltage boost 
module, and an illumination portion. By utilizing the present invention, there is 
no need of detach the upper case in replacing a malfunctioned lamp. Rather, 
simply disconnect both the wire of the lamp and the voltage boost module from 

10 the connecting portion prior to the replacement since the connecting portion is 
projected from the support members. Thus, it is possible of easily replacing a 
malfunctioned lamp. 

It is another object of the present invention to provide means for increasing 
heat dissipation capability of the CCFL assembly for prolonging a useful life of 

15 the lamps. For achieving this purpose, both ends of each lamp are projected 
from the support members. High heat will be generated by the CCFL assembly 
when high voltage power from the power supply is supplied to both ends of 
each lamp in operation, resulting in a higher temperature at both ends of the 
lamps. Advantageously, high temperature at both ends of the lamps can be 

20 reduced significantly by heat convection by configuring the illumination portion 
within the enclosed frame consisting of the secured upper and lower cases, and 
exposing the connecting portion. 

The above and other objects, features and advantages of the present 
invention will become apparent from the following detailed description taken 

25 with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is an exploded perspective view of a conventional CCFL assembly; 
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FIG. 2 is a perspective view of a first preferred embodiment of CCFL 
assembly according to the invention; 

FIG. 3 Is an exploded perspective view of the CCFL assembly shown in FIG. 

2; 

5 FIG. 4 is a greatly enlarged view of a portion of the CCFL assembly shown 

in FIG. 3; 

FIG. 5 is a cross-sectional view of the portion around the fastening member 
of an CCFL assembly according to a second preferred embodiment of the 
invention; 

10 FIG. 6 is a greatly enlarged view of a portion of an CCFL assembly 
according to a third preferred embodiment of the invention; 

FIGS. 7A, 7B, and 7C are cross-sectional views illustrating the fastening of 
the lamp at the fastening member; 

FIG. 8 is a greatly enlarged view of a portion of an CCFL assembly 
15 according to a fourth preferred embodiment of the invention; 

FIG. 9 is a plan view showing two adhering members according to the third 
preferred embodiment of the invention; 

FIGS. 10A, 10B, and 10C are cross-sectional views illustrating the 
fastening of the lamp at the fastening member according to the fourth preferred 
20 embodiment of the invention; 

FIG. 11 is a perspective view of a fastening member according to a fifth 
preferred embodiment of the invention; and 

FIG. 12 is a view schematically showing temperature distribution of a lit EL 
lamp. 

25 DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Referring to FIGS. 2 and 3, there is shown a frame 1 of an CCFL assembly 
10 constructed in accordance with the invention. The frame 1 comprises a 
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support unit 2 and an upper case 50. The support unit 2 comprises a lower case 

11 and two opposite support members 12 and 13 on two sides of the lower case 
11. The CCFL assembly 10 comprises a plurality of parallel lamps each being 
supported by an aperture 15 on the support member 12 and an aperture 19 on 

5 the other support member 13. Each of the apertures 15 and 19 has an inner 
diameter larger than an outer diameter of each lamp of the CCFL assembly 10. 
Hence, the CCFL assembly 10 can be disposed across the support members 

12 and 13. Also, a fastener is used to secure the upper case 50 to the support 
unit 2. The fastener is either a screw or a latch. In the embodiment, the fastener 

10 is a latch. Further, the secured support unit 2 is enclosed by the upper case 50 
with only two connecting portions 16 at both ends of each lamp of the CCFL 
assembly 10 being exposed. The connecting portion 16 consists of an outer 
conductor 161 and an inner conductor 162. A voltage boost module (i.e.. power 
supply) 30 is provided in the lower case 11 proximate one support member 12. 

15 The voltage boost module 30 comprises a piezoelectric pad 31 electrically 
coupled to the wires 20 of the CCFL assembly 10 so as to supply power of high 
voltage thereto. In addition, a circuit board 40 is provided on a bottom of the 
support unit 2. 

The support members 12 and 13 are disposed at both sides of the lower 
20 case 11. Also, a plurality of spaced apertures 15 are formed on the support 
member 12 and a plurality of spaced apertures 19 are formed on the support 
member 13 wherein each lamp of the CCFL assembly 10 is disposed across a 
pair of opposite apertures 15 and 19 and is above the bottom of the lower case 
11 by a predetermined distance. The lamp of the CCFL assembly 10 is divided 
25 into a connecting portion 16 and an illumination portion 17 by the support 
members 12 and 13. The connecting portions 16 are projected from the support 
members 12 and 13 and are served as an electrical connection between the 
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wires 20 and the voltage boost module 30. The illumination portions 17 (i.e., 
light source) are disposed between the support members 12 and 13. A uniform 
film 111 Is provided above the lower case 11 by a predetermined distance. 
Additionally, a light guide plate 14 is provided on an inner surface of the top of 
5 the upper case 50. 

Referring to FIGS. 4 and 5, a fastening member 18 is provided at each of 
the apertures 19 in the embodiment. The fastening members 18 are adapted to 
fasten the lamps of the CCFL assembly 10 at the apertures 19. The fastening 
member 18 comprises a central hole 181 and two end enlargements having an 

10 outer diameter larger than an inner diameter of the aperture 19. The inner 
diameter of the aperture 19 is conformed to an outer diameter of the lamp of the 
CCFL assembly 10. As such, the lamp of the CCFL assembly 10 can be 
fastened at the aperture 19 by the friction of the fastening member 18 when the 
lamp of the CCFL assembly 10 is disposed in the aperture 19. 

15 Referring to FIG. 6, a circular or polygonal adhering member 60 is provided 
at the inner end of the fastening member 18. In the embodiment, the adhering 
member 60 is circular. The adhering member 60 comprises a plurality of equal 
sectors (four are shown) 61. The sectors 61 are adapted to provide the friction 
for fastening the lamp of the CCFL assembly 10 as the lamp of the CCFL 

20 assembly 1 0 passes the adhering member 60. 

Referring to FIGS. 7A, 7B, and 7C, an installation of the lamps of the CCFL 
assembly 10 on the support unit 2 will now be described in detail below. First, 
insert the lamp of the CCFL assembly 10 through the aperture 15 on the 
support member 12 by passing the central hole 181 of the fastening member 18. 

25 Next, the lamp of the CCFL assembly 1 0 passes a central opening 62a of the 
adhering member 60a. Sectors 61a of the adhering member 60a will be opened 
toward inside of the support unit 2 for disposing around the outer surface of the 
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lamp of the CCFL assembly 10 (i.e., adhered therearound by the friction). Next, 
the lamp of the CCFL assembly 10 inserts through the aperture 19 on the 
support member 13 in which central portions of the sectors 61 of the other 
adhering member 60 are opened to push inside a central opening 62. Next, pull 
5 the projected portion of the lamp of the CCFL assembly 10 back toward the 
support member 13 for pulling the central portions of the sectors 61 of the other 
adhering member 60 toward inside of the support unit 2 with the open sectors 
61 being disposed around the outer surface of the lamp of the CCFL assembly 
10 (i.e., adhered therearound by the friction). At this moment, the sectors 61 of 

10 the adhering member 60 and the sectors 61a of the adhering member 60a are 
opposite and are adhered around the lamp of the CCFL assembly 1 0, resulting 
in a fastening of the lamp of the CCFL assembly 10. Moreover, an inner 
diameter of the central opening 62 is conformed to an inner diameter of the 
lamp of the CCFL assembly 10. 

15 Referring to FIGS. 8. 10A, 10B, and IOC, two adhering members 60a and 
70a of thin plate are provided at both ends of the fastening member 18. Each of 
the adhering members 60a and 70a comprises a central opening 62a or 72a 
and a plurality of equal sectors (four are shown) 61a or 71a. Also, the 
orientation of the sectors 61a at one end of the fastening member 18 is different 

20 from that of the sectors 71a at the other end thereof (see FIG. 9). The sectors 
61a and 71a are adapted to provide friction for fastening the lamp of the CCFL 
assembly 10 as the lamp of the CCFL assembly 10 passes the adhering 
members 60a and 70a. Dust adhered on the lamps of the CCFL assembly 10 
are prohibited from entering into the frame 1 (i.e., dust are stopped by the 

25 sectors 61a and 71a at the fastening members 18) as the lamps of the CCFL 
assembly 10 pass the fastening members 18 by configuring the orientation of 
the sectors 61 a to be different from that of the sectors 71 a. 
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Referring to FIG. 11 in conjunction with FIG. 2, another configuration of the 
fastening member 18a is shown. Four sectors 182a are formed at either end of 
the fastening member 18a. Also, the sectors 182a and the fastening member 
18a are integrally formed. Insert the fastening member 18a through the aperture 
5 15. Next, pass the lamp of the CCFL assembly 10 through the central hole 181a 
of the fastening member 18a for fastening the lamp of the CCFL assembly 10 
by the friction provided by the sectors 182a. 

While the invention herein disclosed has been described by means of 
specific embodiments, numerous modifications and variations could be made 
10 thereto by those skilled in the art without departing from the scope and spirit of 
the invention set forth in the claims. 



8 



